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ABSTRACT gy .
?he first in a series-of’ aonographs that ggséfibe -
) various ;aspects of the-developrent of musical intelligence’,. this
. paper descrxbes tvo distinct and contrasting strategies which : . :
o individuals use for making semse of simple rhythazic ‘figures. The S
, strategieés are- identified as.(1) figural, related to gestures, and
(2) metric, referring to measuring durations. The paper proposes
that, vhile individuals tend to favor ome of the st rategies, both .are
" déecessary for 1ntell;gent musical behavior. Data are derived froa .
children's drawings of siample rhythnlc flgnres. inalysis shows that -
the dynamic interaction of the tvo strategies leads to develop;ent of
nev’ knowledge and to creative learnlng and performing in music and )
possible other disciplinés, It is concluded that traditional * .
schooling tends to emphasize only orne strategy vhich does not
stimulate the interaction of both strategies, thus inhibiting
students? developlents. Basic .data and description of the tazononles
are presented in the first of the paper. Part two describes Y
' relationships between the strategies. Part three contains data that ) )
.exeiplify the interactions. The last section discusses the ‘
deveIopméntal issues inherent in the data and Makes some suggestions
for teaching music. (luthor/HD) .
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This paper is the first in a series'of pas'e] phs which will a
describe various aspects of the developcent of musical intellzgence.
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which 1nd1v1duals use for making sense of simple rhytha;c fzgures. The -

strategzes are characterlzed by the particular ‘eatnres ‘of the flgures

-

which eack captures. The dlst;nctlons between the two strategies are

51gri¢icant to the general deveiop:eot of nusical intelligence and

may also suggest implications for 1earn1ng and teaching in other

. domalﬁs as well. It is the thesis of the paoer that while 1ndlv1duhls’

-

tend to favor one strategy or the other, both are necessary for

aw

s 1nte111gent mu51ca1 behavzor. I. will suggest further that it *s the

P

dynamic interaction of the two strategies which leads to-the develop1

mént of significant new knowledge ‘and to creative 1earn1ng and per- .
50rmance in the domaln of music and perhaps in other dlsczpllnes, ;
too. —1na11y, I wzll propose the theory that tradltzonal schoollng
tends to .emphasize one strategy over the other and in any case . »
encourages the tendency to keep them separate,rather than stlmulatlng :
their 1nteractlon.. - S ) ’ 4
All of the data in this paper-}gfﬁerived from children’s D
- . drawings of simple rh!thmic figures. Thé drawings, for examéle,
’ have’ provided the. EEESE from Wthh we have derlved the strategles . e

? oof répresentation. The, flrst drawzngs were made spontaneously in .

T a 4th grade music claas. The second experlment involved 200 chlldren

.’

A

in grades 2-6 all of whom were asked to clap-and draw six separate

rhythms. The third. experzment inciuded both children and adults




and znvolyed.performlng (clapplng) from the drawings made in the

4

first experzment ) . . ) _
f/‘ I have na:ed the-strategieé figural and metric ior-oore u_f—;
generally, figural and formal). ?igural strategy is most closely -
related to{éesture. it involves aggregatlng the events of a - :?.
L rhythm1c figure into chunks which ref%fgt real or imagined bodily
move:ent—-wnat I will call the individual's "felt path**through a

series of actlons. -The focus of f’gural strategy is on the con-

textual functions of eveﬁts._th_sa4mausmLfro:—aaé—arendeoerdon;

S X
on. the fixed arrangement of durations as gzven in a particular

fzgure. The focus of metric strategy is on mea ing duratlons, measure-

went is derlved in relation to a- flxed reference--l e., the relation.

of a duratlon to'an 1nvar1ant,unzt=t1me. While metrlc strategy

’

thus pzov;ﬁes a single schema for classifying events, it is not

responsrye to context- eVents which.are the same in duration remain

‘e

the same in sthe of contektnal functlon and regardless of the

p031t16n ©of the event in a particular figure.

-
[y

Tﬁe two strategies will immediately be assoclated, and ghite .
proPerly so, with developmental theory as formulated by Plaget

angﬂofhers--l,e., with pre-operational behav1or in contrast ‘to more opera-
{’ .

. tional behavaor. However, our data shows that whlle figural

4ﬁrategy does characterize the behavior of young children (5 - 7),

-

ilt is by no means lzmited to this age group, extending even into

? adult behavror. But adults whoeLse flgural strategy, unlike young - L

* I am grateful to Donald.a. Schdn for his invention of the term
"felt path” and also for hig many insightful suggestions which
often helped to straighten the wandering'"felt path” of my own
thinking. .
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- children, f£ind metric strategy readily accessible to thea once
they are provided with adeguate descriptive toolszv~As night be
expected, we fournd that onlyolder children {10 - %2) and adults-
spontanecusly make use of a fully realized ggiric strategy.

Specific musical background is also a facter: metric stratéé&_ i

r

is characteristic of those 'ho play a musical 1nstrumegt ard who
ot - q.

regqularly read nusic from a score. In contrast, performers who
;play by ear”™ spontaneously use a figurail stretegy as do irdividuals
who do not play an instrument but said they "knew how to read music”.

Finally, it seems that the two strategies most often function
I4 -
separately even among those who have access to both.

This_last .finding emerged most explicitly ip the third /
»
experinent where we agked 1ndlgidua;s to play fram Tandomly o

arranged flgural and netrlc/draw1ngs. We found that oartlczpants

could not play from or eveﬂ accept as valld a draw1ng that was.

-

1ncongruent with thelr 07n spontaneous mode of representation.
That is, when a part1c1 nt's focus was on features and relations

different from those encoded in a drawlng, he found the represen-

{

tation lneomprehens}bl . wrong or (s)he tr1ea to fix it up to

match his/her own mode’ of representation. The reluctance to shift

&

strategles when there is an incongruence between encodlng and

r.
decoding is an exp11c1t instance of isolatlng strategies from one

L 4
L4

another.

These findings reveal behavior common to situyations where,

for example, an adult teacher =3 encodz%g (based on tacit assumptlons)

i

i
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' conflicts with a child's encodlng\of the sanelgh enena. Eut,

unlike our par£1c1pants, the chllu, firding that the adult’

.,

.descr%otlon does not fit his own, may still bllndly accepb 1t in

_saving 1t defensively for his own uses ocutside of school.

—

the form o€’a sort of ritual incantation wzthout expligcitly noting

-

the lncongruence or rgconc1lzng the two modes or representatlon--tne

different "windows to the .world*. 2s a result the child may :
later simply "fail to learn® or he may give the "ri ht answer” in .

school and hide'his wrong answer (often with a feelifig of shame)

.. The paper is divided into four Qarés. Part I presents the
basic data in the form of a taxonomy describing four sératégies .-
of representation derived from the children's drawingsz Part iI

describes relétions améz3 the four strategies which SUggest that

-

they can be compressed into but two. These two basic modes of

-

represen»atzon are then shown to have significant implications

.in the b}oéder world of musféql understanding and performance.

Part III1.1 presents another set of drawings'#hich-show_a mix of
strategies. . These hybrid examples illustrate possible interactions

between strafegies and point the way towards interventions in a

teaching-learning gituation. Part-III.Z describes the encoding~

decoding experimént and provides more data to reinforce the

importance of ‘the dynamic interaiﬁiop between the two strategies.

.
/
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Part IV discusses the develoz;::.éntal'issues ir.zhe'rent. in all the
' data and makes scze explicit sug’gestz.ons for teaclung. Part I
is essential for all the parts wh:.ch follow Part I1I1.1 tends
t0 be rather technical and may be rather hardAgo'ing for those

with little nmusic background. DPart IV will Avbe- of particular °

-
o

-+

interest to educ.‘ators «
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- Y Part I ) T ) : e . . . ‘
: . 2 g e - , . .
~ Consider the following drawings each of which represents the
sare rhytpoic figure. The“figure was inverted by childf;n in a
’ ’ 4‘»7-.,,. - :
nunber of different music classes {graff¢f 3 through 6) in the

. ) X .
cofrse of group improvisations. The first set of drawings was - — -

'Aade séontaneously when the children wanted to kéep a record of
what they had dore. it was suggested that they,*Draw a picture
of your claps so you can iemember them next week 6; 850 sameone
else could play them.; The children were encouraged to draw

. anything they liked. The following drawings are much less color-

ful copies of a few of these pictures: . - J
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THe drawings fall into four categories:

Ay , .
"*“f\x Type I  ~- Pre-represenbational
————w—‘-*,"*Type I%- ’~-‘ﬂbtiv1c48estura1 : ‘ .
N hd . ~
: *fype III -- Durational ‘ .

Type IV -- Systematically measuring or metrical.

The types of drawings'have.beeﬁ grouped accordirng to the’strategy
of representation each reflects. The ordering of strategies
derives fram.their:degree of analysis and abstraction frc@}direct
serisory-motor mapping--i.e., the knowledge involved in hearing
the figure, end directly playing it back. In.order to play the
rhythm correctly, the chlld‘must *know" it--he must already have.
some internal mode of representzng it %o hlmself simply in hls.
capaclty to remexiber it and reproduce it. The questlon becomes,
then, what are the various ways that chzldren *grab" thls sensory-
motor know;ng when asked to project it in a drawing--in this
sense, to describe their way of knowing or thinking the figure.
What features of the figure, what relations wil} be captured id
their drawings, what will be ignoredf

. The mode of representation in Type I drawinge( for example,
derives directly from sensory-motor mepping. Type ;I'stracegy‘
is_influenced by sensory-motcr ) factcré but the children ca;-
ture these factors in a description which exp11c1tly groups'
coptiguous events into chunks or motives. Type III stra;egy-

involves reflection on these actions to capture the property,

relative duration of events, and makes use of the notion of

- »
7
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class membership;

Type v strategy includes a stlll'more exact

description of dﬁratron--a systematlc way of measurlng eveénts

’

in time. )

- . e

. .
_ The dlstzngulshrng cha:acteristzc of the drawlngS'lzes in

whlch claps are drawn the same--same size,- -same shape, -etc.: In

the discussion which follows I'will ask, themr, in just what

- S

sense-are these claps‘alike,

in what sense do they belong togethery

are they, then, members of a slngle group?

Type I: Pre-representational Example 1.1: NN AN ) ;

. 2

L)

. .
4 L4

Type I drawings are/dlfferent from all the others, first of all,

4

in their mode of productlon.. These children unllke the’ othersr»

actually pPlayed the rhythm on the paper with thexr crayons. That

-
.

is, their crayons moved across the-paper f1rst slowly (A ),

then proportlonally faster ( A/. °); .a pause, crayon suspended .
’ ~
in a1r, then a repetition of the previous motlons. Theé child's *

performance of the figure thus leaves a trace for each.event
! weo

but no &race of the changes of Race which he actuaIly played ) *

.The result is a draw1ng which. captures the total number of events

-
-

of the figure along with the articulation of the whole flgure

into 1ts two repéa s ents,

The repeated squlggles describe

_ﬂ

" the child's path through each sequent but shows no d1st1nctlons

or relationg among h1s 1nd1v1dual movements other than successlon

Lnext-next-next) So the child's- varied actions generate the




plcture but the draW1ng, 1tse1f, does not descrlbe what he actually

-
Iy ¢

dld.I His own 'knowlng P —~his capacity to remember and repro?uce
"the flgure-—remalns in its' sensorlmotor mode. It is for this

reason that Type I drawings are'called-pre-representatlonal.

- -
- e e .
. : » .

-Type II: Metivic-Gestura} Grouping -Example 2.1 J 0005 g?_oo
. : "SI6w FAST sLou"?F'

. ’
- .

.
L -

Type II drawings are 1§hé Type I drawings in that they capture the

humber-of.exentsuand:thefeeeéee%aeéen—c&%1ﬂurﬂﬁmﬂxrfigure—into—tfg‘f“‘

two. repeated segments. However,, Type II draqings_differ.from Type I

drawinge in three ways:

"1) The children obviously did npt play-draw- the figure on the.”
paper. The representation of the_"felt path" is distanced from

direct sensorimotor behavior; the drawing is the result of'thought

N

actlons rather than simply a copy of the actlons put on paper.

\

2) The drawings capture a Eurther arqlculatlon of the two repeated‘
segments. Each iarger group is d1v1ded into two inner groups or
motives. In this sense,. the drawings dre hierarchical.. ) o

§
,3) Type II drawings capture the feature, change ofkpace, but they
do 50 in a functlonal way. That is, the feature, change of pace,

is only captured when it serves .to set off a gestural group, the

) ’
. - . - e

1
i

is made 3%ﬁf§ explicit by comparLSOn with another flgure
j”T] When performéd on the paper in the
'typlcal Type I fashion, the trhce left is the same as Ex, 171:
- A The two figures share the same number of events and the
feature, repetition. Since neither drawing shows distinc¢tions among
movements w1thin the larger f1gures, the traces left are 1dent1cal.
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durations® of events are not cons stently compared one to another.:

< 4

(
Thus, the- chlld's thought actlons resﬁlt 1n a more complete desc;lp—

-

tlon of the figure than dLrectly'drawn ‘dctions; reconstruction

A

landmarks--larger and smaller goals..

t

of the felt path 1ncludes’more

But stil}l, the chlld’s focus is on the sense of. his actlons as

e e e e rm—— ——— b e b
- - L]

these cluster 1nto groupscas.he moves through the figure.

asked about Example 2. l "this child saxd “The three little circles
go together and ‘they. get faster." He indicated tHa "go together"'

' meant bound together as in one gesﬂﬁre—-l €., the cl sterlng of

¥

:his actlons in relatlon to a goal or node towards #hich they move.
rd .
‘However, not all the events in this second. g stural group

"get faster" The beg1nn1ng of the group is, indeed, "set off by

.a Ehange of pace-~claps 3 and 4 get faster--but the greup is

bounded by or stopped by another change of pace-—clap 5 is aga1n

.an event of 1onger duratlon. . But thls Chlld draws clap S'the same

as’ claps 3 and 4, not the same as ¢élaps .1 and 2 Whlch, in fact,
share the same dnratlon as clap 5. It is the functlon of the
longer duratlon w1th1n th1s ‘particular context which gives it

group membershlpﬂrboundary event of the gestural group, the node

3

around which the prev1ous two claps cluster--and it is _this contextual
: >

functlon wh1ch makes 1t the same as those events which "go" with

it, or pprhaps~;to" it.: The»means wh1ch generate this functlon--

.
. . . ~

longer relative duration--ls ign ed as/xrrelevant by Type II:

Qur refer to the time from one attack to the next.
The word mlght also refer ‘to the ‘time that the sound lasts.:
However, in ,the case of claps, the sound is always brief in
_extension and also Aalways the same in this dimension.. If the
figuré were performed on a. single pitch and sustalned (sung
) this dimens.on Taight play a different role.

I




. : o ’ - : .. .- 57 i
. *drawvers. .That is, éontreet in the rate of events is only a

saiient featﬁre when it«functions to set off a gestural group: .
the goal.of the gronp is' simply.its end, it is not neesured. S
v"L This points to a crucial aspect of Type II strategy-

Duratlons are not compared across mofivic groups--i.e., clap

5 is not caapared to claps 1 and 2, por to clap 6. Claps 1 i i
and 2 are contained within a separade, dlstant .group and the ,)/' -
Lime between the larger segments‘%betdeén claps 5 _and 6) is, -
so to speak, null One child said of it, It doesn't matter

gow long-that one" is, you ‘just- stop and start agaln.

Sc, while Type II.draw1ngs are the result of thought actions

rather than lmmedlately performed actzons, the focus is still on

the artzculatlon and clustering of actions whlch are contiguous--

/the grouping of events along’the childis felt path as he moves .

thrdﬁgh.éhe figure. Durational méans are salient only in their-a !
icontextual effect, the result of thelr partlcular Position 1n

? the chain of evepts.” The strategy does not 1nclude comparlng

the duration o events one to ariother when the events 'are con-

-

tained withir/separate motivic groups.

Al
.

ce Typé/zgz\drawings differ from TYpe Iz drawings“dnly in theiru i
picturing of-claps 5 and 10. BHowever, the difference is 51gn1—

s figant. Rather than grouping together events which go together 4' .

- "

N v 3 .4 « Ll e
¢ i action, Type III drawings’ reptesent as the same, all members

’/lm.
- .
.
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of the figure which share the feature, sarxe relatlve dnratlon. A

* = X
group is defined, then, as the class of all events with the saze

—

relatzve duration. Thus, there are. S:o klnds or classes of events
222

.in the figure: Longer evqpts which e con51stently given 1arger . >

shapes, shorter events which are c0n51stently glven 2nailer shapes.
\
Of partlcular importance is that Type III strategy includes

comparlson of the duratzons of events across mot1v1c groups. For -

example, claps 2 and 5 are drawn the same even though they belong

to separate 1nner gestures; claos 5 and 6 are drawn the same even

. though clap 5 is-the boundary event of. One large segment apnd clap

6 is the beglnnlng of the other 1arger segment. The trme from

clap 5 to clap 6 is not null; time contlnues on across the border

and ‘is measured 1n relatloa\to the events around it. Thus, it is

.+ not’ contextual functlon whlch is, the central focus in Type III
ar Q .

-

strategy, the focus is rather on the means whlch generate these

functlons. But as a rESuIt‘of thls focus on means, Type 111

(Erawz.ngs obscure JnOtJ.VIC group:.ng structnre. The articulation

<
‘e

between the two,large segments is hldden and the grouplng to-

“

gether.pf claps 3, 4 and 5 is 1nterupted " Thus, 1n capturlng

duratlonal grouping structurez Type 11 dréklngs 1gnore the gestural
"= ”
grouplng captured by Type II drawings.. '

Type II strategyl then, as81gns group membershlp as a result

of the way movements, go together . It is respon51ve to the con--

s Py -

textual function of an gvent along the performer s felt path--i.e.,

-

,‘2@ the position’of an event 1n a partleuiar sequence of contlguous
. . ! .
- . . : s <

4 ’
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actions. Type IIIjstrategy assigns group néﬁbershin as the
resuilt of the relative durat199.of events coxpared one to another.
Two events will thus be members of the same Type IiI group
regardless of context, regardless of ﬂhere the event occurs in
a partlcular sequence Qr its furiction in that sequence. Type
II strategy says clan 5 is szﬁgrent fronm claps i, 2 or 6 ’
because it has a dlfferent function; Type III strategy says

clap 5 is the same as claps 1, 2and 6 bécausen‘.jc has »tHe sane

relative\@uration.

-~

Al S

Type IV: Systematically Measuring or'Metr;c‘ Example i;f‘

OCO®oocoOH®O -
& . . ) o .
Type IV strategy goes one step further than Type'Igl strategy.

Still focusing on the property, duration, events are measured,

now, not only one to another but in relation to an invariant
uﬂit-time, the béa;. Qype’Iv.drawings capture the exégt\duration
of the foreground events, the claps, by placing them on an
invariant background grid. _The background beat is al;ays drawn
as, C) , while foregroun@ divisions 6f the beat are-shoﬁﬁ
agéinst it, (:) .I Thus, the céntinuing iteration of the beat

can always be seen and the relation of foreground events to it

1

- is-made graphically explicit: -

... )




When the performed event is egual in &nratlon to the under—.

lyirg beat, {that is, when foreground arnd background coincide) -

&

onlj the beat 1s_shown. #hen the performed events are soze

-

division of the underlying beat, the beat is shown as background R
and the dzvzszon is’ shbwn by the approprlate nunber of dots inside
the c1rcle. Thus, the first two events establlsh the rate of the
constant 'time unzt The beat continues on but claps 3 and 4 go.
twice as fast dividiég‘the unit time into -two. - The S5th clap

again coincides with the beat, Cnly these drewings, then, capture

'.

a two-dimensional time structure--the relation of the varied

-

duratibns of. the foreground to the invariant beat of the back-

ground. We see 8 beats and 10 performed events. -« -

. With this. strategy the children abstract a feature, the 8

beats, which is only implicit in their direct, sensorimotor

experience--i.e., they represent a featare of the fzgure that was
actually not heard or played, not a part.of their feit path, but
wbzch ‘was, nonetheless, generated by the flgure. Ih abstractlng;

) thls invariant unit time, the chzldren have also- built aj{general

system ‘with which they cad accurately measure and rec0nslruct any
events 1n tzme. _But once again it must be emphaszi?g_tgat tpe
motzvzc grouplng of Type:II strategy is ﬁet displayéd Events
are classifled as the same or dlﬁferent in relatlon Only to thelr.
exact, measured duratzon, their ccntextual functzon is 1gnored.'
'?hus, for example, an event which functigns as the boundary or

-

goal event® of a motive (clap 5) is represented as the same as an

.event which functions as the begiﬁning of a motive (clap 6)
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-because each happens to egnal the unit time.

Comparibg all founr strategies, now, we ééq‘interesting
‘contrasts in kirnds and numbers of elements, xinds ard numbers
of groups.and a significant difference in capturing relations

- -

of slow and fast:

I
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Part II | )

So far I have been concerned with a description of the
characte.lstlcs of the drauﬂngs and wath grouolng then according
to the oartlcular features which each captures--the taxonomy. 1In

-doing sc, I have used the term, representation?%o mean simbly

what is-represented-on the.paper and the temm strategy.of

While I have noted varying
-motor mapping, I have tried

not to suggest that one type ls ette than arother or that the

emerge: ?from Type to Typ II there is & movement towards

greater inclusion. That ig, in both Types I and II the foeus is

?

On action, gesture, in terms of th1s shared feature focus, Type II

' 1ncludes more but not dszerent features. Spec1f1cally3 Tyoe I

-«

draw1ngs articulate the larger gestures, and capture the features,

number of events and repetltlon; Type II drawlngs include these

- . ~

features and also further articulate and group prev1ously uadszer-

ertiated events in response to change in pace. Thus, a

.

Type II drawing is a more compiete graphic descrlptlon than a Type I

-

drawing. And in terms of the task, itself ( Draw a pigture bf

S

‘g P . e
.
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your claps so Qou can remember them..."), Tybe If drawings are
rore adequate pecauge they include Eore information for later
retrieval (see the note on Page 4 ). . -

A The same kind of relétionshi%’exists bétweeﬁ.Types I1Y ard
Y. Here the focus is consistently on the relétive Guration-of
eﬁegis but Type III strategy compares events only onre to another
while Type IV st;ategy measures the exact duration of each event
. in relation to ar invariant grid.. Thus, Type III strategy iabels : -
two kinds of durations--longer and shorter-but Type IV strategy

lterms of

. é ) .
describes how much longer and how much shorter. So in
“their shared feature focus, the movement from Type III to Type

';iIV is again one of greater inclusion: Type Iv drawings include .

, more but not different information. ’ . 7' -

+

Of course, the line between more and different i§ always

o)

a fuzzy one, sometimes even arB;QFary. At what point does more
become different? While jt may be.a matter of degree, the dis-

tinction between more .and different, here, is striking if we

;bmpare'thg relation between the adjaceﬁt pairs, I-II and TII-IV,
‘with the relation between the remainijng adjacent pair, II-III: g%h
Type II drawingg capture features not found -at all in Type III .

drawings. In turn, Type III drawings capture features not found

_éﬁféll'in Type II drawings. Specifically, Tybe II strategy cép—
tiares the grouping of contigquous actions into motivic chunks and -

féflects the function of events in the context of these chunks,

.

But in a%ing so, Type II strategy ignores the feature, same_

P ' t

- - * ’
. .
.
° e 9 N ' -
. ) l .
. * ’
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relative duration whken this Occurs across chunks.- Type III strategy -
captures the feature, szme-different relative duration, but ignores,

even obscures, the'grouping of-events.into motivic chupks as well ‘as

A Y

the contextual function of ‘events within these chunks.
: This difference in features captured suggests that the

‘ relatlonshlp between II and IXI is one of disjunction rather

than one of progression. In‘the light of this disjunction,

- s
.

together with the similarities observed in the otker two adjacent

pairs, I will compress the four types, now, into- "but two: I-331 L
i

I will call figural representatlon, III-IV -I will call metric

*

representatlon.. Baving aone &@g:z would,llke further to su§§75t

that the dlstlnctlon between ‘figural and metric representations -

hY

found in these rudlmentary~e;ample§ is relevant also in the - . -
broader context of the performance and understanding of actual

musical campositions. Indeed, it .is becaugse of thgse'wlder

connotations, that the children's dranngS galn particular
significance.
Ih the more trad1t10nai language of performlng mu51c1ans,

figural representatlon has to do with "phrasing”, wlth the

[

"shaping of a phrase". The'performer reflects and projects

an,

figural grouping in his.decisions conterning bowing, breathing,

' fingering, dynamic stresa a%d'the subtle giﬁe-and—take of the

-

measured beat. The flgural grouging he chooses derlves from
the partlcuiar collection and. sequence of proximities as they

occur in"the flow of the plece. Within any one plece flgural

grouping and the figural functlon of an event may change,

L)

AN




~14~

byt -
’ %ransfcrn,'regroup in regg ~ufe to particular prox

contrasts. In turn, any two events that are egquallin duration can

take on quite dlfferent Funct1ons in the flgural co text of a .
- glven passage.

. e o
Metric groups correspcnd to the beats and measures indicated
. r. %

in standard music notation——meterk;n the larger sense of measure-

ment of durations in relation to some unit-time (beau) and the

r
.

. . i
aggregation of this unit-time into larger or slower units (measures).

In contrast to figural, grouping, metric ~grouping remhins largely

1nvar1ant throughout a piece, at’ least in the musgic with which we

' are most famrliar and most zmhued. Thus, the

“dn event will always bc‘thgfsame or different

metric £

from and

not in o

unction of

theﬁ_ievent

in relaticn to its place on the temporal grid elation to

its-partlcular context. 1In this sense, meter provideg a sfngle

- Lou s
scheme fcr defining the function of any event in.ajgiuen piece -
regardiess of its position or contextual function in a pagéiculér
‘flgure and regardless of 1ts particular prox1m1t1es with other

events. ‘

The distinctibb is, I think, similar to the one mide by

‘o

Cooper and Méyer in &heir book, The Rhythmic Structure|of Music.

¢

afhey use the terms, rhythmic grouping and meter. Thein wse of
- —— - .

the term, meter, is much the “Bame as'mine: "Meter is tthe measure-
t = .
ment of the number of pulses between moxe or less requliarly coe

recurrlng accents. When pulses are thus qpunted wzthln a metric

_context, they are referred to as beats."3 Meter, then, reflects ’

. . &,
- 3Cooper, G. W. and Meyer, L. B., The Rhythmic Structure pf - Music,
University of Chlcago Press, 1960, p.4. .

.; : ‘ 21 ,' ’ . &:.‘.’J )




the regular marking off of time into beats and groyps of_ beats; -

it is that dimension G6f teaporal structare which makes counting

and measuring possible.

t
v -

+« .~ Rhythmic grouping is more difficult to define, briefly. "x
. However, crucial to their notion of rh}thnic grouping is the role
' of what they termi accent-~a node or nucleus around whlch events

in a group cluster. "An accent is a stimulus which is marked for

consciousness in some way. It is set off from other stimuli

because of differences in duration, intensity, pitch, timbre, etc...

The accented (event) is«thé focal point, the nucleus of the rhfthm

B

naround which the unaccented (events) are grouped and in relatlon
‘to whlch they are heard...Grouglng as.a product of slmllarlty and
 difference, proximity.and separation of the sounds perceived bxl
the sensSes and organized hy the mind."4 |
Rhythmic grouplng, then, is generated in actual composltlons -
by many factors (pltch, dynamic stress,aharmony, 1n3trumentatlon(
etc.94. In our 11m1ted example which included only‘"claps of
varied duratlon and all of the same. loudness, groupang<must be'
generated szmply by a change 1n pace, a contrast in the duratlon
of surface events. In the dlscusslon of Example 2 1, above, I
- p01nted out that the grcuplng of claps E 4,and 5 was‘ set-ofr by
a change of_pace and"bounded at the end by another change of pace--
- .

an eveht of longer duration."” In*thls example, clap 5, the "boundary

v eVent",ls the "focal point, the nucleus of the rhythm” around whlch -

the prevzous two claps cluster. Of _cqourse, the focal polnt,may

occur‘ln any positlon in a group. 1Indeed, .the place of the nucleus
. ) ) . ) .

Ibido, p-' 8-9» . P e

O




t emerge In such a clear and d1st1nct way and yet they are always’

‘s

-
-

is influenced by nany factors in actual muszc--the larger structure

in whzch any small fighre may be embedded, the interaction of

-

parameters . ’ 1nclgd1ng the underlying metric
—— . .
grouping, etc. So, hzaving made the distinction between rhythmic
grouping and meter at the outéet, the authors take pains to
demonstrate that it is often a dynamic 1nteract10n between
rhythmic grouping and meter that defines, even generates the
particular rhythmic structure of a given passage. Pinally,
Cooper and Meyer emphasrze the 1mportance of rhythmic grouping
in the performance of music: L - €
There are no hard and fast rules for calculatlng

what in any particular .insfance the grouping 18. -

nsxtlve, well-trained musicians may-differ. Indeed, .
1t is this that makes performance -an art--that - ‘makes .

phrasings and différent interpretations of a piece of SR
music possible. Purthermor re, grouping may at times’ be -

. purposefully @mbigquous and must be thus understood . S ol

rather than forced into a clear decisive—pattern. In
brlef, the 1nterpretatlon of-music--and this is what
.analysis should be--ig an art rgquiring expeZience,
understandlng and Sensitivity. 3 L ’

Now, the 1ntrlgu1ng thing- about the examples of chzldren s

drawrngs thus far is that these two aspectS'of rhythmlc structure

separate--the drawangs cagture either flgural or metrlc features._.

~,The‘;;mpllclty.of the flgure, ztself, 18 undoubtedly one factor-~ -

1ts brevrty, its restrlctlon to but claps and varled durations,

s

1ts-unamb1guous metric and figural grouplng structure. FPurther,

1t is- nat surprrslng that a chlld chooses to, or even is only -

able-to, deal with one aspect at a time.< But “the question arises,

- 5

’1bid., p. 9. ' _ . ~

’ '- ’ . ‘ . | 23 ) . “ ¢
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how does this dynamlc 1nteractlon, so crucial to musical per-

'formance, develop? Under what circumstances can we fing- 1t, what

explicit forms ﬁull it take, and what effects w111 it have on

learning and understanding more complex mu51c° In the next section

I will preseng two sets of data which hopefully will serve as a

beginning sﬁég towards cohfronting these issues.

¥
¥

-
¢

L]

-




i Part III.1 = Lo
i

Stepping back again to the’ mlnl-world‘of simple rhythms an&"

4

children s &raW1ngs, cbn51der the next examples whlch were made . »}
by children in grades 3763 The.partlcular'flgure I will dlscuss.

was one of six that the children were asked to clap and draw. ] . J
" ) :

The children first listened to ejch figuré played on a drum, then

clapped it back, repeating until the observer was satisfied that .

al} the children could play it correctly. The next insgfuction : /
was the same as in the previous*ekperiment- "Draw 2 picture'of
' your claps SO you can remember them next week or so someone else"
could play them. In addltlon, the children, thlg time‘ were . .
asked to pu: in numbers that seem to fit."® %Ft this instructlon T
- was given only after they’had completed therr drawlngs and was. -
‘ coppled,wlth a repeat performance’of.each of "the figures. -Putting
15 the bumbers, éhe;, was a second pass at reconstricting the .
gigufe, this time ﬁeing enQ§her moée of aeec}iption. This was | ’
'iMporEant for two reasons: 1) -It gavé_us a chance' to see iff; |
given child's strategy was‘glmély one p0551b111ty w1th another ' -

just as avallable. 2) It .also shed some_llght on how the . BN

change in medium of description might in€luence the pariicu}ar q' ,

. s - . "
feature focus. (. ]




L * " ~

Ehe_second pass factor together with eertain charactefistios_

of the flgure, 1tself, produced znterestzn; résults: many of the -
drawlngs are ’hybr;ds' in relation to\tzi previous taxonomy_ That

is, many of them include a mlx of strat g1es and thus do not f1t
neatly into one type or.another. As & consequence, they provide - .
useful data for puxsulng the cuestlon of jusf(how f1gura1 and

metric strategzes can~interact or lnfluegpe one another.“*,‘.. »I

V First, some pure examples: * .o 1 .‘D) I?l

-Type I1;
la. A
e ééé%f}g}Aé 218 W OTTIT] m:ra an
3\QD00D00E]UD *.»,;?‘N L. ,t -
Type I\}' 22 | Qi ror I S
wis s o ,Jg?g&

In Example 2. la all events are drawn w1t the safie size and

shape. So, the drawing, gtself is llke a Type I draw1ng-—a
~ 4% i
series of undifferentiated claps--but, still, not performed on
. ~ )

the paper like a typical Type I drawing.’ The’numberiﬂg clearly

shows motivic group{Bg_' There are'three groups: ,Gtoup 1 (1111), - ~
Group p) (222); Group 3 (33). Thgs all the members-of a single

gestqre.are assigned the same.puﬁb‘% and‘these‘is a serial pro-

Bl » - "
gression from one group to° the next. Contrast in pac

. N L D
entirely embedded in the figﬁiil'r%SPOnse'like Example 3 of -

is ?;cluded because it. suggests .- .

a dxfferent ,way of chunklng*the flgure--l e., a. dlfferent

the earlier set. Exampleﬁé’

4 .
» . .
. ¢ . )

- : e
’ ° L ey 7/ » - ""9‘-'
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"interpretation”. -Claps 2~ 3-4 and 5~-6-7 are clearly bound together-- ' J

e -~ ‘

thexi go together®™ in a single gesturet The graphics are slmllar | '

)
to Example 2.3 in the earller set, indeed, the figure is the same:
,ﬂ d ' The darkened squares, are all events of longer .

duratlon, but they also séem to suggest ewo gipups of a dszerent

kind: the flrst clap is a free-standlng group with one member,

only; the second group has two members both with the same duratlon.
Thus;-the means -which generate grouplng, especially in this last :

instance, are different from the means which generate the bound

<

together groups. I will return to this example later on.

[
g . 4

Example 3.la is unambiguously durational. Longer duratious

are given blgger sauare shapes, all shorter durations, smaller dots. The

numbering names the two kinds of duratlons--longer duratlons are

-

named "1", shorter durations are named "2".
] _ :
Iﬁﬁﬁxample 4.1a the unit. time is drawn as a circle, the-

-performed events as squares. So when there are two performed

PR
events for One unit beat, the perférmed eventsJare contained ' = . ¢
wlthln the c1rcle.( gxample 4. Za is included because it captures" > ]
not orxl% the two k:.nds of evénts D and XX and the two-dimens:.onal
structure of 4.la--beat as relateg to performed events--but also
the.prop;rtlonal relations between two constant t1me unlts-- ’

"Zthe faster pulse (l 2) and the slower pulse (‘ ‘) .
“Now to the hybrid examples. - )
T DUQDDDD i D Ha LsH g
g ‘ 23 a3 | 2 3 , 123 123 | 2

L 4
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First some general coxments, after which I will deal with

each example in more detail. Each of the ﬁybrid exanples presents
+ a different mix between- figural and measuring strategies.6 B.1

tand H.2 are similar in capturlng metric features in the drawlng —_—

and. f:.gural feafures in the numbering. H.3 and H.4 are particalarly
-a!s-)'-’"‘

1nterest1ng in that the drawing, itself, captures both fmgural and

P

measurlng features. But when addlng numbers, the HT% . drawer used -

a f1gura1 strategy while the drawer of H.5 preferred to focus on e s -
relatlve/auratlon. : : N )
Most interesting is that even when the strategy is flgural, N

the particular chunking can differ. H.3 and H 4 Auggest the

v

same chunklng as 2,15, while H.1 and H.2 suggest another way of

chunking-the figure. Thus, these are .two different 1nterpretat%pns'

o itat
* c s

or two different "phrasings". The question then arises just what -
. - e’ ’ -
" features of the figure irifluence the performer-listener's "inter-

pretatiou"’ The guestion-<is slgnlflcant because it is this sort

‘\.' - e

of dlfference 1n feature focus which often determines dlfferlng

interpretations 1n the performance of actual musical-composit;ons.

] . ~
>
M »
) 4 s .
LI .

¢ al} tﬁe.hybrld examples combine Type II and Type III strategies .
in varioqus ways. “We found no instances of Types Ior IV combzned

"with other strategies.  -. ‘. -
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The draw1ng, alone, in H.l unambiguously caotures the. £wo

kinds of durations--a pure Type III strategy. The gecdnd pass "

I

numbering shifts to a figural representation; it assigns a series’ -
. of consecutive mmbers to contiguous events rather than naming

like events with like numbers. Thus, Example H.I mixes Type III

~ .
<

stragégy and Type II.strategy.

But significantly the mot1v1c grouplng suggested by the serles

. -

of numbers is different from that feund 1n the purely mot1v1c

strategy of Example 2.la:

2.l l 1 S] J j‘J

\1\\11133 'f _ | p

‘Specif;sally, the * grgups in 3.1 begin with tgg;jdnger duration,
a end with

~

events of longer auratlon, the shorter duratlons 901ﬁg to them
/’.‘—‘

{ JD vs er . It is a d:.fference in, 1nterpreta't‘5.on or phrasing

. the shorter durat'ions follow after; the groups i'n.2

’
.7

which Cooger and Meyer describe as beglnnlng-accented in,contrast to
- : g!
end-accentéd. The dlfference in 1nterpretat15\\in H.% is probably

- g—

1nf1uenced by the 1n1t1a1 metrlc foecus. With the ini f al focus on’

relatlve duratlons, -the f1gural groups ténd generally to c01nc1de

i
wlth, to *be contalned w1th1n the larger metric unlts, thu

29°




g 3 n\}qm rather than crossmg Qﬁe;: th&' as';ii"%.';}f.-/ - :

= —'::: AT “*—‘, 2

Thus,_the motiyic groups captured by .t’z:.e seg&n&‘ ;pass ;ma:’:sers a*s‘?,

: essentially metric groups. Bo.eever, a étznéistéh IK' :ae’(;zfc m.zﬂ:aenng -

(see Cmper and Meyer's defzmtzon.oﬁ‘méﬁei) ﬁbu.ﬁ #ouzig ‘zn*fh,e unit-

-'-3 ‘:
tme, not on tke sm:face events. It mld thus assigzi nnmbers only : .

.

to each of the 7 dnit beats and 1madditmn ﬁould thr,y the equaily'
- / o 1. Sl
invariant grouping of the;;e Am:.ts into t’ﬂos 1na—t threesi' ﬂp JU
t :* ta—- .
_ But when putt:.ng in the fumbers in Example H 1, the c:hild is . .o

1nf1uenced by his actlons. That is, he counts on +he oerfomed

actions rather thah countlng off or t:.cking off the imrarlant urut

beats which need to be extracted as another dimensiorx of the

-t

structure. $Still, while his focus shlfts fro:ﬁ"”easurlng to-felt. .

4

path, the initial focus on measurlng shows through--the bountz.ng

up of performed actions coincides w:.th the larger (or slower) .
metric -unit. Thus, the fJ.gural grouplng 1s,. J.tself, infiluenced .

by both action and measurlng. ! -

¥ . . , ’
- . ) > .-

. So the purely figural focus repz:esented in 2.1a is in respor’xse“ .
. H s » .
‘to the child*s immediate sense of c_fLuIstered actions, oOf n}oving' '
towards- the dccent or goal. 1In H.l the child's initial focas on T

-t'he, regularly recurring accents which mg:.:}; off time results in ™

—

motivic groups that take off from these accents rather than moving

towards them. And appropriately, the result is a set of. relatlvely

_ symmetrical chunks' Jné ILESA} )J j The flrst two groups are ' .

identical and each group has the same number of events. Only.the .

. s

final group crosses over ‘the metric unit to make an end-accented

[ -
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'final cadence but still ccnes out'even in neat 3's, The symmetry P
i of these flgurai -groups is 1n contrast ‘to the assynetrzc groups

of 2.1a. There, the nunber of eyents and the set of speczfxc

duratrons is d:.fferent in each group ,_j nl nJ J_Lkzd yet, the

_Strgtegy for what.generates a flgural group is eguaIly conslstent--

.

-spec1f1cally,events cluster tqgether 1n zelatlon to the node towards
ﬂhlch tbey move: clap 1 belongs ‘to tbose that follow it glmply in .
order not to stang anne. The flgure,.Ij«I;«ls a coapelllng
gesture pecause of%the relailvely 1dnger auratlon at the end and
because of the faster claps whlch grav1tate towards 1t. The
repetltlon of this gestural group establlshes a normatrve grouplng
structure characterlzed by a total duration of two beats and end-
accented. The last two_evedts become a group, then, as a variation

s

on this norm—-it also includes 2 beats and is end-accented. ..

i Jmmu R -

) v =
Example 2.1b can now rstood as a refinement of 2. 1a.
The first clap 1s left to stand alone, the subseguent change of

pace separatlng clap 1 from those that follow. The varied final

group 1s dleingUlShed from those that precede it because jtg surface

Ji
eventsahave the same duratlon--lt is a group as a result of the

preceding context. o . ¢

Example H.2 is included because, while it is similar to H.1,

this child relinguished her motivic strategy at the end in favor

.

of a conslstently duratlonal focus--1 e., the longer durations are .
(-

7 con51stently named 3. Inc1denta11y, the- reverse numbering in

this example (3 2 1 rather thanzl 2 3) seems to emphasize the

> ' ' ‘ Eil

-

-
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izportance of the accent generated by, thke ;onger duratibns-the

larger nunber sozehow iﬁplies wore weight. 1Im these terrms, the
oerformance of H.2 would suggest a fine crashing cadence at the '
end; This interpretation of the flgure 1s granhzca.ly angd , harﬁingly

reznforced by the descendzag line of tepees on the flnal three claps--

or are tihey Indian drums playing?

PR TR IS W S WA T
1123 12y " J 05 oS58

~

H.3 and H.4 are perhaps the most lnterestlng examples and,
indeed, have the greatest implications for teachlng and learnzng.

We found many examples of this kind- of notation. A crucial aspect -

»

of these draﬁings is that they, like Type I dra;}hgs! wére actually-

Ld .

played on the paper. As if simulating the time continudm, the .
children-moved their hands continuously.across the paper marking .,

off this time continuum with their claps-lines. The résult is a

" literal spatial analogue of the temporal relations of the figure.

And the trace left captures both mot1v1¢ and duratlonal features..

The spaces between lines show relative duratlons and the lines

themselves‘show the eéevents and a visable clustering of these

events. 3ut it is the spaces whlch create thls v1sable clusterlng,

r" 4 —~

.That is, a relatlvely larger space on each s1de of a set aof con- -

-

tiguous events forms.the" contlguous events into a self-standlng .
H

group; a single event separated from those cdntlguous to 1t by

a 1arger35pace stands relatzvely alone. The v1sab1e grouping which

- - -

results é; the sa?é as the motivic grouplng expressed by Example 2.1b.




. Substztntlng, Tow, longer duration for larger soace, we cah trans—
late tke V1sual-spat1§1 grouplng into durational terms: 2
relatzvely longer duti%zon on each side, of a set of contiguous i
events forms a self-standlng group of the cont;gd%us events; a
s1ng1e event of longer duration stands relatlvély alope. The
first part of thls statement is simply another desorzptlon of the
grouping process which was described earlier in terms:ogaact;ons:
A motivic group is “set off by a'change of pace and bo;oded at
the‘otherﬁend by another change of page.” Thus,‘the'time-space .

4
analogue created by actual movemanta‘kﬁoza in an immediately .

visable way the mot1v1c groups captured by a figural strategy o

and also ,the durational means captyred by a metric strategy. We

have, %hen, another example of the relation between durat10na1

and mot1v1c “features--in this case, one of cause and effect.

LY

But notiice that the motivic grouping o;.these last drawings is

.

not thelsame as that found in H.2:
-, H3 U iy vy x H 2 Erfcwaszruszf{22( .
2 1333 . .33.1 al
H.a . n:3=_._'-E__J

e grouping of H.2 patently conflicts with the visual3

Indeed,
clusteri g'of H.3 and H.4. The difference in the strategies e

~'from .which each of the draw1ngs derives should make clear the

¢ . <

‘powerful fect;pf the‘prlorltzes given to partlcular features.

'.u} Remember that the drawer of H 3 began with movements across
. the pageu Her aqtzons-ean be-compared to the steps of a dancer
’ e T T - X

mov1ng'across the stage. The dancer 8 path is punctuated by the . :

v/ . .

1andmarks‘formed when faster (running) steps arrive at a»”hold”:

-

- -l

#
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Like the child clapping, the dancer's actions go naturally towards
the "hold"™, the accent. It is in this 3ense, ~'coo, that the feilt
path of the ’Elapped figure tends to go to the Ionger durations--
i.e.‘,~ the groups are end-a‘ccent.ed:. Jnj ﬂ J

vu ™ vor
But, recall, now, that the drawer of ﬁa”mplé"ﬁa.l. did not begtn
by actually perform.ng her actions across the page; instead she
reflected on these actions to capture longer and shorter durations.
Then, lgoking back at her picture with its focus on durations she -
counted down from the first longer duration g the next and start.:e:d

over agair. In this way each longer duration marks the beginning

of a new group; groups thus become beginning-accented. The priority

given to metric featurés leads to a dif‘fe'rent inte.rpretation.'
‘ But how could the performer or the dancer pro;ect thls con-
‘ tras‘.z.ng grouping in action? Try te ‘imagine walkln_g the rhythm
so that the running steps come at the end of a group--i.e., ‘with
T v rund Tl son e
It's hard to do; the running‘ steps seem irreszstably ‘to’ spill

the faster steps separated from the hold:’

over to the hold. One.way to keep the runn;ng.st.eps from Spllllng
over is to e.xpl:.c:.tly mark eactr bea;xm:mgngth.a stress, perhaps

a stamp. This way the runn:.ng steps w:r.ll ‘seem to go down. (:m

™
-,
e

sound) from the flrst stamp and to begm agaz.n with the next
L .

stamp. . J g . U o In clapping the ..

" figure the same effect can be created by s:.mply playirng the longer

’duration louder. 1 ﬂ ln . ' ; : : .




is influenced by ‘the performer's 1n1t1a1 representatlonal strategy--

‘by his/her inital feature focus. That is, a. particular interpretation

From this it should be clear that given only durational
contrast, a relatively longer duration sdll natarally create an
accent and, in action mode, the felt path will naturally lead to thls
accent to create end-accented groups. “To transforn;t@ese
naturally_end-accented groups given, by durational contrast, alone, -2

. ) . ) .
such that the longer duration becomes ‘the front of a motivic

“\

group, the accent must be reinforced by stress.. Thus, to project
a.grouping derived fram durational focus (e.g., Example H.2) it
is necessary to add toe feature, loudness, to the given contrasts
in duration. And now the numbering 3 2 l found in Example H.Q
can be understqu as dlrectlons for performance, too. Cooper and’

Meyer put it this way: h : . .

s

In this admittedly difficult problem of grouping there <
is, however, one fundamental set of rules for the e -
organization of relationships within groups: durational
differences, which necessarily result in the temporal

proximity of some stimuli and therefore in the separation

of others, ‘tend to’ produce end-accented groupings; 1ntens;ty "
differentiation. tends to produce beginning accented groupings...
Thus, as we shall see, a normally end-accented temporal
organlzatlon may‘Pe made beglnnlng-accented by placing a stress

on the acgent... .
*  Yle can néw go onc step'further and' say that the choice of .. . .

1nterpretat10ns between beglnnlng—accented and end-accented groups

5]

———

will be 1nf1uenced by' a focus on the natural punctuatlon

resultlng from the felt path of -durationadl dlfferences or,'

on the other hand, a-more.reflective strategy with its focus on . -

7 Coopert, G. a@d Meyer, L., op. cit., p. 10.

L
. .,

~
* [
« ’ ’
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o suring and'countinc of recurring units. The forner will result
in d-accenced groﬁplng, the latter in beglnnzng accentegd grouping

:and w#ill require the addition of stress if it is to be pro;ected

<

in performance. rhzs, then is an explicit example of how priorltres-

given to particular features can influence a performer s inter-

pretatzon {literally reconstructlon) of a given figure. Ané 1f

the perforaer ¢an freely move between frgural and metric strategres,,

(s)he is in a posrtlon to choose the more appropriate 1nterpretatlon )

--dependlng, _for example, on the larger context in whlch a ﬁiaure is
embedded or even on the particular character (s)he wrshes to -.
. N

project. .

"Finally it is not surpr151ng to find both mot1v1c and dura- t'

tlonal numbering 1n c0njunct10n with. these last draw1ngs since .

the drawrngs, themselves, capture both'kinds of features. ”In

H.3 we see a purely motiyic.numbering in the second pass. (In

*c0ntrast to 2.1a,_ the numbers progress serlally within each group

rather than from one group to the next ) In H.4 we see durational

number;ng--all 1onger durations are cailed "S"'and all shorter ‘
durations are capriciously called "%, Thus, the spatlal analogue
can lead its perforﬁer;drawers either way. _For this reason it
becomes a very powerful vehicle for encouraglng the cruc1al inter-

actibns between figural and metric strategles.'
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Part 111.2 * -

., B . < - . -

in another zatﬁéi:informal exgeriment we showed 10 aduits

and 8 children the,exambles on Page 1 randenly arranged, and * -
' . . ¢
.+ asked them simply to clap the figure. The players were told

béforehand‘that all the drawings represented the same rhthm: <

'Bach of the ten participants.performed the rhythm correctly

almost at once. When asked,."éow did you do that?", each player

. identified eithér a Tyﬁé II or a Type III dréwiné as/the basis

of his/her pérformance. . | . )
The purpose of the experiment was té see if individuals of

differing ages and with varying musical backgrounds would choose

one representation over another and ;o see if they;could.decode

representations that were not congruent with their initial choice.

[§ -
[

In fact, individuals who 'did Aot réad music (even those who played .
' a little "by ear"), always chosethp? II drawings. Those wpo were
performersu;b5 did reaé music, invaé@ably chose.Tyﬁe III drawings. l
1In addiqi?n, participants Spoytangoggly rejected/éfaﬁingg of a ’
t&pe different froﬁ the oge of their choice:  They ins%fted that
such d;awings-were wrony or else must be a different rhythm.

Once again, then, we found the aisjunctién gtween figural and
formal strategies.énd in Ehese pure exad?le a-resistaﬁce even

to the possibility of “shifting focus from L to the other. - &
Instead, participants often spontaneously "fixed up" drayinés

they had labéled "wrong” SO as to make them congruent with their

own strategies, They could/not.initially shift their focus to ‘

v

N L T




L

A t
‘make it congruent with the- strategy represented ln a drawzng that
was non-congruent with, the:.r own. | . - E
Only later,, and often with con81derab1e difflculty, scme, but
not” aIl_part1c1pants were able to 1ntegrate the strategzes '
sufficiently to See that each type captured different but valid

‘N,-

features of the figure. I will return to -the signifficance of
./ ) IS

€

this poznt at the end of this segtion.

Most revealing are the instances where 1nd1v1duals flxed up
the drawrngs to make them fit their own strategy In these situa-
" tions, participants doggedly maintained their 1n1ta1 flguraI or
formal mode of representation, 1m9651ng it often with considerable
1mag1natlon on & drawing of another type. ’

For instance, one adult who had playéd the rhythm fgpm '
Example 2.1, sald, "How can Example 3.1 be the same rhythm as
Example 2.1? He then suggested ‘that: "Example 3. 1 starts in
"the wrong place.. If you. begln with.the two small trlangles,‘

-

then.you can wrap it around®. ¢ . ' S

.

In thls way - he neatly imposed Type II strategy on a Type III
draW1ng. That 13, he found 1n Exampke 3 1, contlguous, like shapes
\ whlch matched his way of grouplng the figure jinto motivic.chunks.

’

He -had only to ‘read smaller~shapés as slow and larger shapes as fast.
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Another'éype 11 player said of Example 3.1, *The two little

.

trianglee are an’'echo and the piece ends here:.

' erformer on the other hand, suggested that

.

"The Sth clap is wrong because

A:Type III
Example 2.1 was *hard to play .

4

you have to wait longer there, it's hard to play it WIth ‘a short

Hls performamlze was' J J ﬂf‘“ U)"

He thus decoded and performed the Type 11 drawirng as if it were

clap €here."
a Type III encoding. He assumed that, like a Type III drawing,
larger shapes stood for larger durations and smaller shepes for

shorter, and he, then actually played the drawing quite 11tera11y.

-

an those terms. His strategy,'ln turn, led him to conclude that

v

the’drawing did not properly represent the rhythm,'i% was wrong‘

b

not hlS decodlng. In._gcontrast to Type II: playe 5/ th;e Type III

player made no attempt to fix up the qung draw1ng; he 51mply .

' performeg the set of duretlons in terms of his mode,of represen-
- ‘ R ’ . i .
3

&
" From these examples it seems quite clear that performance,

tation.

-

>

indeed upéerstandingh of a drawingris in terms of the deceder's

If the éncoding strategy is non-

. -

representational strategy.
\
congruent with hls own, the decoder concludes that the encoded ~
<« ) }

message is wrong, is incomprehensible, or he relnterprets the
z

©

¢
’

’
[ 1]

/ .
¢

[l




representatlon to make it congruent with -his own. Even though the

partlcipants had béen told that all the.draw1ngs represented the

, same rhythﬂl none engaged the p0531b111ty that his own representa-' Ly

tional strategy might be different from that of the encoder ,or maaei—;,;

— g,

an effort to discover what the differepce might be.. ‘

The next phase of the experlment focused on just €£1s 1ssne.:3 ﬂ;f ”;

.

The varlous representatlonal strategles were explalned to each

I
.4

, Participant. The features ca§€ured by drawlngs that were not

congruent with the one of the participant's choice were carefully

'
»

described. We were especially lnteresteq\to seevlf participants -

could brldge the gap between Type II and III. 1In each case the .

a l

part1c1pant ViSlbly re31sted g1v1ng up his own mode of representatzon-—
i.e., restructurlng his way of thinking the flgure and thus, shlft;ng

his focus to dlffereg} features.  Most interesting, whentrestructuring"

from Type II to Type IIT did ocour, the participant . urnedfagainst‘;

his prev1ously faVOred draw1ng. For example, a partlcipant who -
6

had ‘originally played from Example 2. l on grasplng the features
-captured'by Example 3 1, said,” "fhen Example.2.1 is wrong."

»‘,

Another player managed to make the shlft quite exp11c1t,,~Ihe 3

. woman who wasllnltlally a'Type 1I performer and who described’ »
Example 3.1 as show1ng an echo", dfgh Example 3.1 underneath -
Example 2.1 and said, "They are the time in between." Her focus

ﬁ shlfted from motivic grouplng to measurlng duratlons.
2.1 Oo \A,

ﬁ XZ{IIAZ °°°  ‘.'. z
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. He then srmply regected what he couldn t f1x ag erng.

To trace the whole ﬁ?gceas,.the following is the'history of
one college student 8 behavior during the exp ent. He bégan by

playlng from,Example.Z 1. when asked how he knew how to do it,

TR

he said, 'Well, you can see that the three little- ones go. together.' ‘i;,_ -

N “ R

" He then ldentlfied Examples 2 2-2.4 as szmalar*ﬁo 2 1 and‘typically

rejected the others as wrong. When shéwn how to decode Exampde 3.1, .

~ he looked confused and said, "I really have to regrrange my head. "\

Curlous, then, about Example 4.1 he conjectured that, "The three

little ones*(rn Example 2.1) are the two dots AND the circle but

t

it doesn t-go on right., There ‘are. tob many c1rcles and the dots .

P

OO@ooo%o Lo

are in the wrong One. “Like the other partlcrpants, he found a,, ;
/ ¥
way of decoalng the drawing so it was congruent with his orlglnal

R -
Type II =~ - decoding strategy--z €., Captured-mot1v1c grouping.

-

Finally, it was only the adults, and not all of them, who
‘were ableifr grasp that each drawzng when taken separately, captures

‘a partlcular feature, a.particular dlmen81on of the structure-whlle .
in thelr collectlve capac1ty they create a multl-dlmensronal

7
descrrptlon of the structure. To grasp this collective aspect

of»the draw1ngs, an 1nd1v1dua1 must be willing and able to shift' e
- p ) )
“his repre$entat1oaal strategy. Moving through the drawrngs, the

N

. z b, 2 L.

experlence‘is one of flrpping frtnzone set features to another, . .
each,tlme focuszng .on and apprehendzng néw eatﬁres and, indeed, .

a dlfferent structure. e ‘ "
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But to ‘acquirejthe ablllty to fllD features requlres, flrst

\.

of aii, d willin ess to accept the ‘possibility that there are

-other featureS than those wh1ch$ ou initially grasp--to entertazn\

N
-

‘the notlon that there is more than one window to this llttle <.\

world. The wlllrngness ‘there, you mﬁst also have access to those

-

features whlch are not lncluded in your spontaneous representatlon.

This was not possible- fOr all part1c1pants. The young °’children

d difficuity with metric regxesentations and, as I shall show, )

;/ The professional mu;icians, for quite other reasons, had
trouhle acceptlng flgur encoéing Nalve Type II adults proved
' the most w1111ng and able| to shift strategies but .even they tended ,
" to .hold iast to "the rig t answer™ as they turned a§31~st their

1n1t1a1 Type IT decodlng. : .

- TS

Thsoe who could gr sp the richness of description in the

'collect:.ve set- saw that nbne of .the drawings was\i camplete
>
desérlptlon of the‘flgure that only together they captured the

varied facets of- 1ts struc ure. These partlclpants either had,

A\l
»

or were now on the way towardé a higher level - ‘strategy that could

1ntegrate both flgural and formal features.

.

"In. 'Part III - -1 have shown various ways in which figura
and metrié strategies can interact. The hybrid examples, illus-

;'trated how a,partlcular mix of strategiesrand the priorities glven ,

13

each can 1nflﬁence the way an-1nd1v1dua1 thlnks the flgure--e.g.

"metrlc focus can influence the way the performer moves through d

$

- . . 2 s

: <
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felt path. - ‘ ; | Lo
In the encodlng-decodlng experiment I showed how an 1nd1v1dua1'
decodlng of a partlcular message wzll depend on his own encodlng -
strategy. If there wasa,ncongruence between encodlng and decod:.ng, .
the participant rejected the encoding as incomprehensible; fixed
it up to match his own teptesentation or conciuded that it éaé . -
eimply describing a different rhythm. None of the partdcigante Ta
initially considered the possibility-that the feature focus of a
particular encodlng might be dlfferent frcm his own. The oppor-

tunity to shift focus was met with dlsccmfort, only a few.parti-

L

czpants were bath able and willing to flzp from one strategy to

another. Flnally, I Buggested that' wlth the a$11;ty to 1ntegrate stra-

tegles the individual can gain the power to manzpulate the fzgure in hzs

lmaglnation, to chose one 1nterpretatlon over arother, or later,

0

even to transform the figure 1nto a new, but sﬁ}llhre;ated one ﬁh

as he isolates features keeping some the samé Ept changing others.-

4

In the next section I will discuss the implicatidne'ef.this
ability to isolate features, to integtate them'ih new days and

thus to arrlve at a new reconstructlon of the *same" phenomena.
1 a w7

Partlcularlx, I w1ll show the lmpllcatlons of this hlgher level

A

strategy for the performance and understanding of music and .also
. @ -~

some lmpllcatlons for te&chlng and learnlng in other dcmalns as’

<

well. s o




37~

‘ Part IV.1 .

Inplxcations for teaching a@a learning

..\ - <
v L3
Before prungrng\lpto‘thls dzscusslon, I would like to summarlze

3

s clearly as posszble the distinctions between the £wo - strategles..
Figural strategy is based onsensory-motorresponse, on a felt path
bodily movement. 2s it develops ‘over time, this felt

Y
path becones more highly articulated, its fepresentation captures

geherated by

more distinctions and more landmarks--it becomes hore specific,

more refined. But, still, flgura- strategy malntalns a focus on

P

contextual functions which result from the ordering of events r,

and their durations within a particular figure. ‘'Metric ségafegy is based

on the.classification of events according‘to duratioﬁal'invariances. it

.

- provides a scheme for namrng events regardless of contextual functlon

<

and regardless of the pDBlthn of the event 1n a partlcular f

~

flgure. Thus, events with differing functlons (beginnlpg, endlng)

w111 be the same 1f they share the property, same positlon 1n the
L I \
metrzc grid. Metrlc strategy provzdes, then, a single ‘time through

3

4

whrch to descrzbe the Varzed tlmes of the whole; : -

I have trzed to démonstrate that 1nd1v1duals tena £o operate

in one mode or the other even rejectlng as- 1rrelevant or wrong,

R features captured.by a strategy other than thear own.- At the same

e-tlme i have stressed that both %1nds of features are valld aspects

of the structure and hlnted that both are necessary for‘productlve

- =

learning and for 1ntelllgent muszcal performance and understandlng.
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- The trick, then, isg to use one strategy to enrlch the other, ,
metrlc or formal strategy provides access to ahstractable features,
: cto the separation of elements, and therefore to new'means wzth g}
L,
which to builgd rblatlons or to understand those whlch may be at )
‘ ,first lncomprehen31ble~ Formal learning thug leads to the )
"surfacing” of features which may have been hidden in their
immediately perceived, +fused relations. This kind Of looking at -
the phenomena, rather: than directly respondlng to its effect .
1eads, then, to awareness of new features. These new features can
. : | @ | '
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experience is enriched: nade more camplete,perhaps even restructured.

In this way, too, affective response can be transformed. What was at

one time a borang piece can later became” a éramatie\pieqe simply’

because the feztures cfucial’to the arama are now accessiole, a

®

_functioning part of the context. o ' ‘ S

Turaing now to the possibllzties for interventlon,we considered :
arl the data I have described thusg far, and tried to de51gn a
teaching- learnlng s;tuatlop that would lead children towards the
ability to flip focus and eVentually to an lntegratlon of the two
strategies, Our own strategy was 1n1t1a11y set off by certain
speclfic aspects of the data. The clear dlsjnnctzon bet;een.flgural
and metrlc strategies seemed assoceated w1th age-and develogment.

-

The two extremes of the strategxes we found only among the two

*

-

extremes In our age group. That 15, Type I»draw1ngs were found onhy*“’

[ :

among the vexry youngest chlldrena-s - 7:year oids, Type v drawzngs

.

were: fbund only among the eidest\chlldren--ll - 12 year olds. Then,
in the decodlng experiment it was clea: that the yonnger ch;ldren
would not accept_metrzc representatzons as valzd nor eéuld {hey

decoée Type~IV drawings at all In contrast,Aihe older chlldren

P} »

-

and -the adults seemed only to need another Vehzcle of descrlptlon

- in order to shift their, focus from Eignral to metric features. leen'

.ﬂ

another notatlon, the adults could (1£ somewhat reluctantly) dzrect

‘




. their atteﬁiion to these other featnre; of the-figure. ,Thus,
* they were qnzte capable of thanklng in terms of ‘an invariant
ynit, a 51ng1e tlme that would agply to all events and in relation

to whlch varied durations could be consistently . described. The

adults clearly “had™ the concept, it was easy, hy analogy
wzth its qperaﬂion in other domains, to apply it to this set of

phencmena. For the younger children it was another story. Put

. in #he context of geneéral cognitive'development, it seemed clear
that indeedsy a cognitive leap was necessary to bridge the gap
betwee,,flgural and metric representations. Centered in their own

actzons, their - felt path Qf'performed events, the. younger children

could not dlstance thqnselvesafromu reflect on, this sensorimotor

mode sufflclently to- capture an underlylng inpvariant unit which,

=

"
though generated by the perfarmed events, ig not actually present .

in them. R g

=
,

A more extreme version of behavior tied to action may make

the aevelopmental 1ssues more clear. We found among the draﬁihgs

of the youngest children {roughly 4 6 years old) plctures which were

‘' simply a series of eguzggles or .jagged 11nes, they showed neither the

)
-

» correct-humber of events nor any.ipdicatioﬁ of ‘grouping:




. b -
o »
]

* Thesg children simply played-drew some motions on the papef.

.
“

In contrast to Tfpg I drawingé, the trace left’ shows only a series

of undifferentiated events. ﬁvgﬁ the graphic.use of a ébatial’gap to ..
B § : f

capture the larger motivic chunking of the two repeated motives,

”~

as in Type I drawings, is entirely missing in these drawings.

We see only diffuse movements across the page--time marked off by
an undifferentiated flow of events. ‘ o

. A -

In comparison to these earlier drawings; Type II strategy

.
4 .
N »

can be seen as a highly developed and conéisqent mode of representation.

] ¢

. +, . B s
But, still, as long as a child remains centered in his own adtions,

.o~

first tracing them on the paper and later articulating them %nto

figural chunks, his focus remains on the relationsgamong ;pmediétély -

-

contiguous events; it is dependent on the fixed ordering. of events

1
-

Tather than on relations to a fixed reference. Piaget_gi%es.the fLoL e
: term "perceptual” or'“ihtuitive“';o this earlier stage of deveibpmeng_:

. and describes wHat I have called figﬁrai groups_as"perceptpél‘

-

Structures”. or "perceptual sets." Lot T . Lo
The construction of "perceptual structuresf” involves:. - -...

Acts which consist- solely ih coordinating successive - - ,
" perceptions and (also successive) overt movements {whjch)
can themselves only be reduced to a succession of -states;
linked by brief antjicipations-and reconstructions, but
- .~ never arriving at-an all embracing -representation; the o
latter can only be established if thought makes these -
states simultaneous, and thus relegses them from temporal

. sequence characteristic of action.® | s
. —
- ’ 4 . . . . . . . . I

%

vy .
.

-_-8piaggt,'J., The Psychology of Intelligence! p. 120.

. . ’ “
. .

. v e
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But there is an important difference in the tasks involved- Piaget~
is describing, here, the behavior of pre-operational cﬁildren when
‘confronted with the task of sorting quects that go together” ¢
by invaritant property (color, shape) Grven an array of shapes ‘\
of varying colors, a strategy influence& by the child's particular
"temporal seguence characteristic of action" 1s, of course, inappro-
priate £0 the task. Typically it results in the child stringing

together shapes in a long chain, shifting from one, property to

the other or even building “a train or "a house .as he movesl.' C
through the array of objects in a kind of ’felt path" ' But ﬁhen

the task is one of’ reconstructing the good'perceptual forms" of ' .
rhythmic figures, a strategy which_ focuses on ,situational properties"

-’

on ”temporal sequence*, on successrve perceptiohs and _successive

I's

overt movements” seems entirely relevant. Thus, we might have : " 1

'expected to find the reconstructions characteristic of Type I; ._ -

strategy corncrdrng deveIOpmentally w1€h the construction of those
perceptual structures which pre-operatibnal children’make when

confronted w1th the ~las81f1cation task. But remarkably the fully

developed figural strategy reflected 1n Type II draw1ngs oqcurs , .

onlvahen children are well . 1nto concrete operations. Only then, . .

-

do they capture the relations which articulate the structure into, T

" motivic or rhyfhmic groups. And this is s0 even though these

‘ »

groups are generated.by the particular arrangement of durataons,

I “ . ~

by events that ."go- together* as a.result of their "situation - S

Y . < ‘e 4
. . .

Vot -




d.e.; -as a result of the'particular contextual embedding in_wﬁich o«

r - “
-
«

they'occun. 3 - - .

A parallel that comes to mind is the exﬁremely close develop-
mental llnk between seriation and classaéacatlon. In the seriation
-task the Chlld starts off with a highly acceptable *good perceptuall
form which he is asked to reconstruct. Clas51f1catlons, in
contrast, are\hot only 1ndependent of such perceptual, forms but :
the chlld is even hindered by a tendency-to be influenced jinto °
making gocd 'perceptual sets"., Thus, one might think that serfatlons
would occur earlier than classlflcatlons. But in sp1te of their - - -

&

dlfferences, strategies which deal successfully with both the serlatlon —

and cla851s1f1catlon tasks are marked by sxmllar developmental . '— ;
turning points at ages which are roughly the same-.9
Type IV strategy isg also the result .of clear developmental -

growth--1 e., from the comparlsOn of duratlons one .to the other' “:f- ‘e
’ M ’ ‘J'

in Type III drawlngs to measuring exact duratlon in relatlon to

"an invariant unit tlme in Type IV drawings. Indeed Type—IV 2 -
. ‘ \ :
strategy seems to reguire the same kind of operat1Ve deveIopment - s

that Plaget ‘has observed in the chlld‘s constructlon of the ,

notion of time as it functions in tﬁz much more complex compuat—
tional relatlons between duration, speea and distance- covered.

-

A fully developed metrlc strategy srmilarly requires the child

to d1stance himself from lmmediate experlence, to remove events

from the partlcular ordering -in. whlch they occur by maklng them

slmultaneous ln Lmagination and by comparlng them with an 1nvar1ant ' '

»

gr1d -.The development into métric strategy.must w&it untzi : o

.
L3

‘ ’ '- : “‘ '.'o - - -
9Piaget, J. and Inhelder, B., Early Growth of logic, pp5:;90-295,‘ o .
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...temporal relatlons are merged in the notioa of a single
time, or the point at which elements of a complex.are
conceived as constituting an unvarying whole or the in-

g equalitzes characterizlng a system of relations are Seri-
alized in a single scale ;,.arriving at a system wh1c¥01s
both complete in itself ana indefinitely extens1b1e.

' But interestingly this capacity ‘may at the same time deprive

the listener-performer's experience of the qualitative effect of

‘these relations. Piaget hlmself emphasizes the necessity for

coordlnatlng the two modes of representatroﬁ.

We must establish a mobile unit that lends itself to-
repeated application (iterafipn) and to substitution
.for any other unit in the series [the invariant unit
tlme] For example, the!unlt A, might be such that we
can say B=2A or C=3A, etb. Now since that duration can.
- be substituted for any other, it loses its distinctive
guality. So as socon as it comes to distinguishing be-
tween any two A's (e.g., two different hours) we are
forced to reintroduce their general succession in the

form of the grecig gsrggr in which the identical.motion,
X, was repeated.” Lo ’

10Plaget Jean, The Psychology of Intelllgence, Littlefield, Adams
and Co}. 1960, p. 139, . -
llPlaget Js, The Chlld’s Conception of Time, Basic Books, Inc.,
1969, p. 175. . ' )
. ,
l

12 or compare the, dlstlnctlon with this comment of Wlttgensteln-

C Consider what makes it posslble in the case of physical
objects to speak'of two exactly the same, r example,
to say ‘"This chair is not .the one you sa here yesterday,
but “is exactly the same as it." Wittgen in, Ludwig,
Phllosophlcal Invest_gatious, The Macmillan Co., 1953, p.
The whole questlon of repetition, of the agaln phenomena needs
furtherx lnvestagatlon. I will turn tdythis igsue in the subsequent
papers., . ) , . .

- 4 v
< * P

13 de- Zwart for her careful reading
am grateful to I{ermina Sinclair de
éﬁ thg manuscript and particularly*for her very helpful suggestions

in this seo’tlon concerning”the. r'e

"and to the wotk of Piagetu : .

lations of, the data to development -
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So while Type II strategy seems to focus on- something like -

"perceptual structures”

and Type IV strategy on measuring and :

classification, both,

occur through a proceeslof growth

N

and development and both are necessary to a full’ representation
of rhythmic structures.

< 3

s

In designing our teaching strategy, then, we needed to

.consider two fundamental aspects of our data. 1) both strategies

proVide powerful tools necessary for representing'even simple :
rhythns,

and -2) .the cognitive capacities necessary for metric ¢

strategy are probably inaccessible to the youngest children. We

- v, R

thus focused our attention on what seemed to be "transitional

children"--for example, those who had made hybrid drawings.' But

in trying to ‘show them how metric strategy worked, we were deter- L

E-,

mined to give the ehildren the power of ‘thege formal analytic tools : ;:g

without depriVing them of the egually important capacity they wete

so adept at, namely, their responsiveness to pontext, to fuﬁction

and to the gualitative sense of gegture and fmovement through time-

v -
-« .
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.

change (gets faster) in contrast to static definition %twice as . -

L 3

fast» ' ¢ .. .,‘- - '.*.

Since the spatial analogue notation so powerfully captured

ﬁoth kinds of features, we chose it as the, best vehicle of
description. To bridge the gap between action and reflection on

. 7 .
it,_we presented the representation, first, in an "action mode.
’ . . . i . o,
Worklng in palrs, - - . Ong. child _pulled a piece

~:

¢

of paper slqwly acrgss the table while the other played a rhythm by mov1ng

L4 .t

his/her crayon ‘up and down "&n place",over the moving paper.&oing’ back 'to
the beglnnlng of the trace left, the drqwer then played a.steady baat

~~

in the same way. If drawer and puller managed .to ma;ntain t@g

,>-—

same pace, the, same tempo,'the'reault was a two dimensional

draying;- _ ! . . * o o .
[ e s ;.. s o 2 ﬁtité’if J“JHJJJ

v ’- o .' ® o @ .BE‘:TZ.' r r r w r

¥
Thus, through their actions they could capture the features of both

figural and metric structure. The initial "performance" captured ——

figural groups defined by the larger space-of-time between events.

The second pass supp;ied the invariant unit.J*Look{ng-at_the .

result of’the two_perforﬁancep, the children could see'directly'

- ’ L4 ’ -
’ . . A A
' . ’ AP

space. The di?ference is almost one of becoming aad being‘rcf ’ :




With this coordinated picture

the coordination of,Bfat'and piece.

V" . - PR

- before them, now in a stabic representation, tHe tranplation from ’
L - \

,a spat1a1 analogue tb a metric representatlon was quite simple. ..
The' i: strategy was as follows: all events that equal the

unit beaﬁ stand'alone. Events that together equal the space-time

O

of.the.unit beat are-hung toqether with a beam, ‘thus: : E .
i 23 3% 14 . o ] : . '
- ﬁ ) *\““ l}l l l - PIECFE T SRR
o BEAT Y

S PR N . :
S ,-mn 1( sRe oL

CA Aoasnoamd R :

L4

' Indeed, the translatioﬁ led thea to stanﬁar&'rhyiﬁh notation (SRy)

Whlchils 51mply a partlcular way of encoding metr1c features.
\ Y

; ’ In thls way the chlld actually'seesthe transfor?atlon - :

from a flgural dg§w1ng 1nto a metric representatlon take place,

before his very eyes. His movements flrst generate a visable figural

grouping anng with a picture of longer and shorter duratlons. “The

secodnd pass coorglnates the beat with the piece. Puttlng on the ~

beams, shows the exact duration of each event. Aﬁ\:pe end of the %rqcess

the figural groups of 3 ( M} )} are transfofmed int measured

*

groups of 2+ (RN| ). He has parallel descrlptlonSof the “same
mater1a1v~one§fhe.means the other the effect., Phus; the

process allows the .child to move back and forth from fiéural to 5 \
v oN ‘\-~ ¢
metrlc to flgural representatlon--he is practicing the 1ntegfation

of t%e two strategles. In addltlon, the process is extendlble to
, .

2 more complex figures-*lt,ls generallzable to any set of ﬂuratlons "

because it is based on an underlylng princ1ple--the 1nvar1ant grld,

‘the beat, as a unit of measure. . Por example, such flgures as ﬁhis .

¢ *
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'.fgre 31151; as uotatah}e a-s fh:e smp’iét 0’1'18} }&lCh included only two ©
k;nds of dusatlons ani only preportﬁonal rélazlons among them

SO T Y am) B

A v [ I T D A L
R L UL L oo e
p vl 3 7.-= 1 ' c ‘e .

i But stiti, thé’procedure aIwajs starts with actually playlng‘!he
}lqurﬁ o tha péper and ends with a metrlc representation that
an rnvnal the features hidden in, bqt responsible for, the
lgltxd! figural representation. .

) ;Bul for the “Younger children it dldn t work. They‘cquld make
the two-2imensional picture as 1long a’s they were actpally.aéiﬁg it-- os A
i.'e., with paper-puller and crayén-élayer.. But, wﬁén they'tr;ed‘ | '
to reconstruct tﬁe relations Qithoht actutlly playing it on the -

paper; they failed. The initial spatial analogue théy goﬁié make-~

since it is, after éll, still a piaying-drawing activity. But they couild

not coordinate the beat with their initial drawing in their imagination-- -

i.e., show where the beat coincided with the piqge wi%ho&tq ' .

- L
<

artually doing-it. , The reason, as discussed earlier, seemed .. -

e - « - :

pmbedded in their general cognitive development' 3, . .

‘' Bs v result we copciuded that these younger children $hould be en-

..

couraged to ﬂlaborate on and to enrlch their flgural rebresentatlon They
[

. “ﬁauld be q;uvn the opportunlty to make further artlculatlons,, '._. .
:‘ LYK * -
’to dlscrlmxnate among figural features{ and to invent other

A 2N

-

designs. We should not try to impose on them thé meiric strategies
e - . s . :

-

s - S, »




. of standargd hotgtion. Whlle they could certaznly 1earn to read

SRN, they would at thzs stage of develo;uent be iinited to
decodlng it as a set of 1cons. That is, the? conld‘learn that a

certalﬁ plcture/gf duratzons sounds a certaln way. The nemonics
—— .,

bften used 1n schools (ta €a ti t1 ta) are another pmeans for

But to us

it seemed more inportantlror the cpildren'to_extend their figural :

?

strategles, to develop them so that later on they could make
use of these highly developed gkills, 1ntegrat1ng them w1th -
metrlc representablons when these were easlly accesslble.

. We were further conVlnced not to impose 8RN on the younger
children by watchlng the problems they encounteréd when trying
"to decode it. SN rests on" the same strategy as Type v draw1ngs

but it is a more complete,a more 1ncluszve code. Because it

)

" provldes, in its code, a ruler, a’ single flxed reference, w1th

R

whrch the decoder can descrlbe the duration of any event in a

e

fagure or a2 whole plece, 1t is perfeptly effectzve in telllng

the performer just .how long to.play each note. It is, tﬁhs,
- c\ -
a practzcal .and necessary set of 1nstﬁuct10ns for performance

- [}

‘ w1th1n the single drmenslon'whlch 1t captures.. However, ‘it's.

graphlcs, lrke metrlc draﬁlngs, obscure flgural relatlons andf

-
7 e .
> - 2’

thus confase flgural decoders. ;!_ . RN .

9 -
. :

In 1ts simplest.form,,as We,have seen,‘SQN.graphacally

encodes the relation of parﬁicular duratlons tO‘a un1t time by*
hanglng together wrth a’beam all ddratlons;less tyan the‘unlt

e 3 s 7

-yhlph tOgether equal the. un;t duratlon. FOr example,_:{f "

: - t ds £ an
n m fﬁi ]ﬁ]’jx ) 2 graphi,c group then s ands for
“ v - - o " ’ . . o .. : . c.
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problems for the fignra.ladecoder. Namely, the f:.gural fo

metrz.c um.ts as standing “for @tixuc aggregates or motivic chunks)

For .mstance, cons::.der the following notation for the example in =

- .
S ¢

Part I: . . =

- :pnp;pm*r S

’
-

"I'he graph:.cs of SEN aggregates events’ according to the hxerarciuc
metric structure of’ the figure- Beams . ;-]' i indicate ‘an
. aggregat.zon of events in relatlon to the um.t tme, bar ’l:mes
[} indicate the next higher {or farger) meirm una.t, t’he - -
,aggzegatzon of/ i¢ beats again into tios ntaking a 2 1 rata.o—
throughogt ,thrs te:nporal hierarchy ?1gural decoﬁers. i'iowever, ‘

\ "

see these signs not 'as metrz.c units but as maz‘k:.ng f:.gura}. chunks. .

3 -

The U they read as gettlng faster but also as going together . .

a con‘taz,ned gestuz:e.. Now zn order to make thz.s pair ‘go together ':’ .
.as a f:.gural’ group, the fzgurql decoder makes a pause, a gap before -

~ oa

and after. it to .sepa.rate the supposed chunk from the evensts o3 Lot

e1thbr s:.de.. Jl’hus the figural.decoder sysi:emata.cally .unposes on
LA S
the SRN ‘"drawing" those features which, in{ his stratégy, generate v




~off by a change of pace which" gets faster', sepa:r:at:.ng these

“ "% that-go together are Bound “together, gr-apuicaiiy (a8 in apLIr J..

\‘l

~ 'stfd ﬁts who sadid. t& ’2 could f}%d mus:‘.c, wrote the rhythm, *°~

o~
v

A\

A 7,
- ° =5l= .
.
) :
z L N

“w . . R .
- »

fz.gu.al chunks. "'hat is, a’ fz.gm:al cfumk a.s ::ost typicalIy set -‘

L XY
2

is bounded at the end by another change of pace, an event again
‘ of longer durations-making a _free-standing. chunk. fhe flgural ‘
decpder, seeing-what looks like a chunk, simply makes one. The : -
petformance which results is eomethieg-like: |
53 i)
THe metric notation when decoded as pzctures of figural groupsdoubly
1nterrupts the actual flgural grouping whlch we gaw dlsplayed in

Type I1 draw1ngs-

O Oooo OOooo
Crhule el ey

" The fz.rst inner flgural gropp is J.ntez:n;pted by the bar line, the

) secend by the beaned ev a.nd tbe bar lme In turn artz.culat_:.on

£ the~ two repeated f:.gur is rsbt captured'at a'»ll im SRN; 't'here

. IS ,no grapmc Sepazetion between the two repeated aeaments, no

lcat:.on of this chunkzng wh:.ch even Type I drawers captured 14
. So we see, ’b.e}:eg a.ndther 11]:9,ktraémn of incdngruence between ‘

metnc encodui'g and figural deqoqu indeed, it :.s q_uite similar

” ~ .

to the behavmr we dbserved :LB the expermept descr::.bed in P"a’rt IILZ.

0

~

- . s 3

That z.s, ‘fz.gural decoders J.mpose on 5. :xmetr:.c encoding a stfa’hegy
] 2 - . %
’ - T

~

And as 1n o,ur eﬁ:perz.ment, expl'anatzoh of metr:.c encoding (zn_th‘ls N

-
AR

1atter case, . SBN) is not grasped b‘y the youngest childrea because -

l

MAmong aﬁults. we found a2 kind of.teverse 1ncdngruence- cbllege

453l . A Heré we seg Picture
of "notes i;ez.ng used to represeht flgural gfoup;.ng -1.e., the®events

* Howeyer, an SR decoding of this. drawing wouid, Janderstand the ot
.three beamed gvents as'a group equai in dyration to ‘the unit time.-- :
- a Quzte differef,u: ,figure frem the oziginai.y . __,'.; Lo oot T
., ) . “a .0"'.- 3 :k’ '." ’

. ! . . . , -ﬂr . ;
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faster events frca those precedlng In turn, the figural group © s

ﬁhlch ;natches the:.r own’ strategy of encodmg. LA T :. i
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.
a -

thex cannot,deal uith it£7principle; naﬁely,'that there is an

envarzant gnlt time used as & fixed reference with which to measure

-

- the varied duratzons regardless of tbeir contextual functzons‘ as

I have pointed out, young chllaren can be taught to read given
patterns of SRN asg 1cons,<a ktﬂd of pzctnre vocabula:y of rhythms
But then they wlll be linmited to the pictures they have thus

" learned by rate. The habit of rote decoding may also make it more
difficult later on to grasp’ the pr clgle of SRN so as to extend
it to any set of duratzons abd-to-tbe hierarchicalvaspects of
metric'structure. And most zmportant, an early emphasis on SRN
may even inhibit the use and development of the chlld‘s natural
figural strategzes. . ) C s ;

I would suggest then; that it would be more prodnctive in
the early grades to concentrate on modes of 1nstructzon whlch will
encourage chzldren to develop and refine thezr natural f1gura1
skzlls. If llstenlng, playing and 1aventlon are cunbzned with
vzsually reconstructzng uhat isg’ heard and played, the £thild may
naturalily move, for- example, from the random squzggles characteristic
of the yoargest children, through Type I drawings to Type II drawings.

Then, %ater on,.chzldzenfcan easily and produ?tzvely add metric

-

vt representatzenS'to their well developed fignral representations.

Ez'thzs pozﬁt;they can bé comfortably encouraged to f11p feature
£oéu§, to fzeely'resrzucture their descriptions and through this

..»‘/ ""-'

klnd of practice to enrlch;their understanding and response.

/
/ .

s
‘.A-'\‘[
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B ?inaliy, this capacity to integrate bossible'strategies of

’structurlng and representation constitutes, as D:.aget and others
have sbown, an 1npcrtant step in the child's general cogn1t1ve
deve.opment.ls Indeed, the study of Just how children, themselves,
become aware of their own modes of representation, their efﬁ 3
'w1ndows to the world’ and just how these may shift and become .
integrated, can provide crucial insights into the processes of
.1earning. Despite the many different forms that these shifts
and interactions can take in varzéus domains, they could well
all have sgmething in ‘common. Thus, ag-I shall suggest in the

next section, such,distinctions as those reflected in our data

could help to make our grasp of these common- mechdnsims more

‘sure than it is at present. o

-

15See especially: Inhelder, B.; Sinclalrode 2vart, H.; Bovet, M.

Léarnzng and the Development of, Cognition, Harvard Unlversity Press,
1974, Chapters 5 and Conclus ons, <. s
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. Section IV.1 ‘
Some Speculative Implications . T ’ )

1, -
- .
- e . . ° .,

'y . . ~"
In the previous section I showed how developmental theory .-

could suggeot important crlterza for when to 1ntroduce uhat kinds

.of 1nterventzons. At the same time I have tried to  emphasize

that while younger children are limited to figuréi'modes of repre-
;.sehtation, figural strategy is not limitéa to younger children;
indeed, f 1gural\strategy provides powerful tools for processing
theorld evén 1nto adult life. I would like to suggest now that _ )
tradltlonal schoolzng tends to encourage the separatlon of the
two mode§ (almost lnto publlc and przvate worlds) ‘instead of
encouraglng strategies in which one can bg uééd to gnrich the
other. . . ‘ -

| A typical instance of this separation into t&ojworids is

-encountered in first learning to play a musical instrument. In-

struction traditionally begihs with learning how to, read standard

m#sic notaﬁio;. The emphasis during this time %s guite reasonably . : b
on countiné? playing the right notes "in timé”, keeping'the beat. ~ «

As a result studencs typzcally play rigidly, at fzrst, doggedly ' ) . c
decoding in terms of the metric gr1d--every beat is marked, every .
downbeat is doubly marked. But soon* the student is a&monished to

play "more musically"” to "phrase®, or even tQ "play w1th feélzn@"

This meang,” {ip opr termlnology) to flnd (or re-find) a f gural . ' s

/- ~.

'grouplng which is often obscured by the 81ngular focus of SRN. g




. o . ) .

But strategies for getting -from SRN to ohraszng (i.e., frenm metric

to'flgural representatlon), fOL using one to enrzch the other are

rarely made explicif. The student.is left to 1ntu1t' such strategies

by himself. Through 1m1tation, (s)he must somehow put together a

series of par ar 1nstances or particular local instructions in -
* which the st Yy may'be'embeéded‘hopefully arrving at the ahiIity |

td 1ntegrate the notation w1th phrasing .in new s1tuations, with-

16 But sadly, if the stddent is not ‘successful,

- out the teacher’s—model.
he is often dubbed “ummusical® or even "untalented”. While the

student who.can more ickly “intuit™ effective means for getting’ |
qu y

from the score to "playing musically” may, indeed, be more "talented”,

the others need not be left to ignominious defeat:/ Talented as _

well as “less talented" students ‘can both develop their abilities

1

if they are helped to understand ways 1n whlch each strategy can R

Vs v

. ’

be used to inform the other. o S .

For example, the student can be encouraged'to ask such guestions

1
¥

as: How do particular notated propert1es-~p1tch .and duratzon--and .

.thelr relations help %o generate. gestural grouplngsb What are the

v

’ -

poss1ble,mot1v1c groupings which a partlcular set of notes can

Create? Or, what features of the, musrcal structure doequour felt

’ .
- =

path (llterally, the feel of the passage in your flngers) gzve .

N " priority . to? What 1f you shift feature focus, from the felt paﬁh o)

2y P

to features that are not lmmediately accessible to-your flngers-:;a_
4 > ’ Tk,

-

* : » ° - . . -
16, . . - é} . St .
This is,-in’the broadest sense, léarning to read. .. R .
. i : * - s

- - ., A .




, eug., from a locally repeated rhythmlc pattern to the harmonic,

v

rhythm? What 1f you experzment w1th felt path grouplngs (as

ay
.

- . f

. ‘ in Example 2.1a vs. H.1); what hldden features of the structuré' ‘
will. surfacez. Or, convere21y, what if you look at the means,

Lo taklng apart features fused in Immediate experience, what fea-

tures will you.discover that nght 1nfluence yqpr felt path-- : - :>

-or,even the effect you want to project (af in Example H.2)?

Such qheétieﬁing in practice stimulabes students to spiral

through both fzgural and formal modes of thinking. a passaqe or

a whole plece, each loop. enriching the representatlon of the one .

before. ' o e : . :

el
“

N
[

) . . . . g
S A'more genetal effect of the ﬁendehcy to separate the two N ’

’ {

‘ wbrlas cnn be seen in.ordlnary classroom 31tuations. The results

) . partlcularly.oF the encodlné—decodzng experlment 111ustrate 1n a ] -

] " llmlted but‘very'telling*way a- peryasive but often hidden 1sbue

[}
N
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that oftengunderlzes problematlc teaohzng-learnlng 51tuatlons. “,; - )

It 1s preclsely the’ problem of ‘inconrgruence between the strategy

of representation 1mp11c1t in a- teacher s encoded message and the

-

strategy‘of representatlon in the ch1ld's decodlng of that message»

- As the experiment shows,‘there is considerable reluctance Anvolved

in shifting strategles. Even when the featpres captured by each

\\\strategy‘are made e&pllcltr 1t 1s often deeply disconcerting to )

-

be corfronted wlth a. dlfferent wlndow to. the world. But much "

>

‘more serious is the situation where the 1ncongruence remains

hidden_ often from both teacher and chlld. -

The teacher, unaware of the tacit assumptions inherent in

-

-a partlcular formal descrlptlon of some phenomena, may find the
"+ chilg slmply unable to learn®. * The Chlld, using a figural

strategy, may find the adult's description "inc0mprehensible, -;

wrong or he reihterprets it to make it conéruent with his o

‘But because the teacher s encodlng contalns the rlght answer"

- the ch11d (unllke our part1c1pants) repeats it like.a r1tua1
.incantation w1thout ever expllcltly notlng the lncongruence . - =
A
-and certainly w1thout reconclllng the dlsparate modes ofArepre- .-

'sentation. The rlght apswer" thus, becomes a kind of mag;c trlck
which has 11tt1e to de*with %he chlld's fzgural context-dEpendent

5 "reality", w1th same and different™ or ‘even with ”truth“', And

Q

in' the process he hides his "wrong answer” (often W1th a feellng

[

" of shame) whlle he is 1n:school defen51ve1y sav1ng his own, .

2‘\

figural modes of,representatlpn for use outside of school where
',’ * . ¢ L 2 . N ?
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'the-formal lncantatzons, may ‘even reinforce the 1ncongruence

_another. =~ . ‘.
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they hay work perfectly well. Or the'child may simﬁly be labele& ~J{ )
a poorrlearner ; assigned to remedlal work whlch, by.repeating. .

’ -
7 ¢ . N

rather than resolving 1t. .

Al

Qur experzments would suggest that a solution mlght 11e flrst

' of all in g1v1ng both teacher and student strateg1&s.for confrontlng '

s s
such 1ncbngruence and speclflcally strategies for looking* at, for

maklng expllclt the features and relatiosns captured by various
possible modes of representatlon. Thls means_at'least.encouraglng

teacher and chiild to debeiop multiple describticns, inventing,

like our participants did, representations that reveal features
AR
that’ are salient but:may'be hidden by. any-single strateqgy. .- This,

in turn, can spring the trap of the "right answer syndrdme.. In

-

thls Jway, the chlld can be encouraged to trust hls own 1ntu1t1ve )
strategles, to search for good descrlptlons of the features they

capture and even, through them, to crack the formal code. In

addition such multlple views encourage both teacher and child to
ittt U ' iz .

develop the ability to flip focus, an ability which may lead both

of them to new knowledge and to a better underétanding of ‘one ..

i & e
!

Flnally, I would llke to suggest that the tendency to teach

and learn in one mode or the qther derlveS\from the tendency to

associate each with a particular domain of. learning or teaching.

Flgural learning tends .to be private, personal, captured in

Y . ’
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lmagry and 11ke the children g drawings, - assoclated with felt
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paths, direct sensory experlance. " A8 such, this kind of knowlng

_18 ‘hard to ccmnunlcate, hard to teach, in fact is often deemed

>

unteachable, 1ntu1t1ve, somethlng arbitrary capricious,

subjective.'17 FPormal learnlng is more puhllc, more ea511y -

communlcated sznce it is captured in‘naming, in symbols whlch

‘represent often, 1nvar1ant propertles, the -logic.of class membér-

- 2

ship. Formal iearning reveals features wgicﬁ cannot be experienced

directly. It requires a distancing from direct experience since

it gives names to features which, -as separate entities, can only

be imagined--like pitch and time which one can experience only

in fusion, never separately and never without an object to

generate them.
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But both kinds of strategies can be highly developed. - The’

eskimo or the‘Indian on the planes travels his terrain by falt

paths learned through direct sensory experience. His felt path

is highly structured, rich in details, landmarks which guide him

as he moves through this felt path from one to the next. 1In

contrast, the‘ship's captain or the airplane pilot traveling in

*

a fog, must naV1gate without landmarks, withoﬂt a felt path map. i

His 1nstruments show h1m measurenents, coordlnates, angles, degrees

and clock time.whlch must be 1nvar;ant,and not influenced by hls
=+ Indeed, I suspect that thlB is the reason whg ‘musicians were so
reluctant to accept Type II drawings in the decodlng experiment.
Figural representation is so closely ‘agsociated with direct private
'experlence--the feel of a passage in the flngers, the feel of the
instrument to the lips, the feel of the bow-in the arm, literally
a felt path through a passage--that a "public" representation of it,
A supposed notation, is simply unimaginable. A notation, a descrlp-
tipn cannot capture the features which seemlngly must remain in a
fe{t form; when confronted w1th an attempt, it remains unrecognizable.
. i
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felt impression of time, distance or Mmotion if he is to reach his
- B . . - . . .,
goal. Both kinds of learning demand the de;elopment of cognitive

tools, but each captures features which are noticeably disparate--~

A

i.e.} a felt path description captures features different fram a
c e i ¥ d - e,
coordinate map description of the same terrain. . i .

s : ’
I wotld like to argue, now, that the emphasis in traditional
\ }
schooling is primarily on formal descriptions. It focuses on the

features of the world that can be described, in terms’ of the aaming

of invariances as captured in measuring and in symbol systems.\ Its

goal is to develop cognitiVe tools associated with this kind oé

leafning. Figural strategies, if the;'enter the clasgroom at

all, are relegated to the "unstructured" part of the day—-to play,

to’ "imagindtively expressing youreelt’ and to the arts., . But llttle ..

attempt is made to- reflect on the strategies which underlie these

activities, indeed on the functional and contextual invariances
- . .8

Ghat generatesan ending? . What generates a group?) which are . .
equally implicit in these modes of learnlng and - knowang. it is . |, . D

. Ay
my argument, that figural knowledge is a powerful knowledge

demanding the development of cognltlve skllls as speclflc as those

of formal knowledge. But to'be fully developed figural knowledge

needs to be informed and enriched/through 1ntegratlon w1th the

AY

analyt1c1tools of formal learning. 1In turn, the_chlld_ln his more

*
.
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natural hébitat-on the street, on the playing field, develops
and makes use of flgural strategles that could be extended into
the realm of formal knowledge.. But because figural strategies
and the knowledge they require rarely ég er the classroom, thg
child is kept from uslng his hzghly dg veloped 'skills Elthe' as a
" -path into formal strategies or as a --wledge to be™th ormed by .
them. And'yet, I would argue that creaxiys earning, ne; know- _
ledge and insight it\ social, artistic % s%:,ientific domains
aependsZOn the dynamic interaction between the two modes of
learning. It is precisely tﬁé interactions between particular,
dontext-dependentimmediateiyobsenmaiexperienceand_the ability
to take it apart, to reflett on it, to explicitiy capture its
features in‘measuring, hamingjahd in this way to shift the sense
of same -and different, to restructure fe?tnres and relations
that léads to invention and discovery. By keepiﬁg the two.worlds
'separate we inhibit our own discoveries as well as the children 8;

-

we put a 1lid on the potent1al of both worlds when we contazn them
. | ‘

!

each within their separaté domains.

-




